Supplementary Note 1
Supplementary Figure S6 (a) displays XPS valence band spectra for the bare STO substrate (blue shading) and 10-nm-thick EuO film (red shading). Band offsets were calculated by both corelevel 1 and valence band 2, 3 spectroscopy. The valence band maximum (EVBM) for each material was calculated using the linear extrapolation method. 4 By comparing energy offsets between the Ti 2p, Eu 3d, and valence band edge positions (as summarized in With an external magnetic field H, the majority band is shifted down and the minority band is shifted up. In our case, to first order, the change in the Fermi energy could be obtained by number conservation: 
The change of magnetoresistance is:
To get a positive linear magnetoresistance (LMR), the sufficient conditions are:
Considering strong scattering at the interface, it is highly possible that the above conditions could be satisfied. Therefore, we argue that the Zeeman effect is the likely origin of positive LMR in our system.
Supplementary Figures
Supplementary Figure S1 : XPS Eu (a) 4d and (b) 3d core level measurements for varied substrate temperature and oxygen partial pressure. 
